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STUDIES ON INTRADERMAL SENSITIZATION, I* 

INTRADERMAL REACTIONS TO EMULSIONS OF NORMAL 
AND PATHOLOGIC SKIN 

John H. Stokes 

Chicago 

The present studies were undertaken as extensions of a clinical 
investigation of an obscure dermatosis (pityriasis lichenoides chronica). 
A review of the phenomena of cutaneous sensitization, in this con- 
nection, led to an extension of the experiments within a limited field, 
and to an effort — based in part on these experiments and in part on 
reported advances in the literature — to correlate and explain numerous 
conflicting observations. Inasmuch as these seemed to have arisen to 
some extent from efforts to apply clinically the older immunologic 
principles, the author undertook to re-interpret such clinical tests as the 
luetin and the pallidin tests for syphilis (Noguchi, 1 Klausner 2 ) and the 
cutaneous test for pregnancy (Engelhorn and Wintz 3 ) based on the 
original conception of the Abderhalden reaction in this condition, and 
his own results, in the light of recent work on the physical mechanism 
of anaphylaxis. The author regards his own work as incomplete, and 
the generalizations as a working theory the applicability and usefulness 
of which are yet to be fully determined. 

Historical Review 
The parenteral introduction into the body of proteins of homologous organ 
extracts has been carried out by numerous investigators for nearly every organ 
of the body. The use of such extracts in intradermal and other cutaneous tests 
is also familiar. Sellei 4 reported a group of experiments on psoriatics in which 
he believed that evidence had been secured of an allergic condition of the skin 
in this disease. By subcutaneous injection into 8 psoriatics, of a specially 
prepared emulsion from psoriatic lesions, he obtained, he asserts, both local 
and systemic reactions, including in some cases rises of temperature and 
extension of the eruption. Control injections of normal-skin emulsion were 
negative. 5 Bruck, 6 in a discussion of specific skin hypersusceptibility to iodo- 
form, antipyrin, tuberculin, etc., referred to Sellei's observations with the sug- 

* Received for publication November 10, 1915. 

1 Jour. Exper. Med., 1911, 14, p. 557. 

2 Arch. f. Dermat. u. Syph., 1914, 120, p. 444. 

3 Miinchen. med. Wchnschr., 1914, 61, p. 689. 

1 Wien. klin. Wchnschr., 1909, 22, pp. 1183, 1216. 
» Berl. klin. Wchnschr., 1910, 47, p. 1836. 
6 Ibid., p. 517. 
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gestion that an attempt be made passively to sensitize guinea-pigs against 
psoriatic-skin emulsions by means of injections of psoriatic serum. In a second 
report on the behavior of skin emulsions of the type employed in his earlier 
experiments, Sellei 5 described what he believed to be a selective hypersus- 
ceptibility of the normal skin toward its own proteins. This was evidenced 
by a more marked reaction on injection of a skin emulsion into the person from 
whom the skin was taken, than could be obtained with the same emulsion in 
another normal person. A similar effect was claimed for prostatic secretion. 
This type of hypersusceptibility, Sellei designated as "homaesthesia." 

Through the courtesy of Dr. Wm. Allen Pusey the author was given 
the opportunity to apply Sellei's methods to a case of pityriasis 
lichenoides chronica (parapsoriasis), and to follow up Bruck's sugges- 
tion of a possible passive transmission of this form of sensitization. 
Material from a case of psoriasis was also obtained through the cour- 
tesy of Dr. Udo J. Wile. The author and Mr. Vincent Kozilek then 
supplied the material for a re-examination of Sellei's conclusions 
regarding "homaesthesia." Finally, experiments with an intradermal 
agar reaction were begun, the results of which are reported also. 

Preparation of Emulsions of Normal and Pathologic Skin 

The directions given in Sellei's second paper 5 were followed in all essential 
details. No specification is given by him as to the use of local anesthesia, 
which the author employed, with precautions. Sellei's emulsions after prepara- 
tion were incubated for 24 hours in his first series but not in his second, and 
mechanically shaken for 2 hours. In the experiments here reported, the emul- 
sions were shaken for one-half hour without second incubation. 

Under asepsis, after soap, alcohol, and ether cleansing, pieces of skin 
averaging 1.5 cm. by 3 cm. were excised under 2% cocain anesthesia, each 
annular wheal being well outside the area excised. Incisions extended through 
the cutis, avoiding as far as possible the subcutaneous fat. This tissue 
was minced in a sterile glass mortar with 3 c.c. of salt solution, and dried 
in the incubator for 24 hours. The material was then, under asepsis, ground 
up with 10 c.c. of salt solution containing 0.5% phenol. Two hours' grinding 
reduced all but a small residue of connective tissue. The suspension thus pro- 
duced was so finely divided that it did not settle appreciably in 24 hours or 
more, and could be drawn through a 22 or 24 gage needle. After a vigorous 
shaking for at least one-half hour it was placed on ice. Centrifugation of such 
an emulsion at high speed yielded an opalescent fluid. The whole emulsion 
was used in the experiments. After 24 hours on ice the sterility of the sus- 
pension was tested by culturing on glucose and Loeffler's blood-serum agar. 
The few organisms inevitably introduced with the skin had died out within 
this time, leaving the material sterile. The sterility of the suspensions was' 
subsequently tested occasionally and they were kept on ice in the dark. 

Sellei gave no directions for the standardizing of his emulsions by the use 
of weighed amounts of skin, so that the solid content of various emulsions 
probably varied. While this must constitute a criticism on results involving 
comparisons, the emulsions intended for comparative use in the present case 
were made of approximately equal strength. 
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EXPERIMENTS IN PITYRIASIS LICHENOIDES CHRONICA 

For this work a pityriasis-lesion emulsion (pityriasis lichenoides 
chronica) was made from two typical active lesions excised from the 
patient's left arm, no normal skin being included. Then a normal-skin 
emulsion was prepared from a piece of skin of approximately equal 
size, excised from the author's leg between the knee and the ankle (uni- 
form precautions being taken in regard to local anesthesia, etc.). Fin- 
ally, a psoriatic-lesion emulsion was obtained from a typical lesion in an 
untreated psoriatic (courtesy of Dr. Udo J. Wile). This emulsion 
was somewhat more concentrated than the other two, because of the 
size of the lesion excised. No normal skin was included. During 
shipment from Ann Arbor, this emulsion was kept at room temperature 
for 16 hours. 

The serum used in these experiments was obtained from aseptically 
drawn blood, allowed to clot at room temperature for 15 minutes. 
Clot and red cells were separated by centrifugation at 3000 revolu- 
tions for 7 minutes, and the serum used within 45 minutes, without 
cooling. Microscopic examination disclosed an occasional leukocyte 
and a few scattered red cells. 

Experiment 1. — Scarification tests with the emulsions were made, the 
scratches being deep enough to draw blood. The results were negative. 

Experiment 2. — This duplicated the experiments by Seller 1 on psoriatics with 
psoriatic-lesion emulsion. At the beginning of a period of improvement 
(regarded by Sellei as the most favorable time), 0.25 c.c. of the pityriasis-lesion 
emulsion were injected subcutaneously below the patient's left scapula. Altho 
there was some local sensitiveness, after injection, the marked local swelling 
and redness with rise of temperature and extension of the eruption described 
by Sellei for psoriatics were absent. A second injection 7 days after the first, 
with double the original dose, was negative. No signs of sensitization by the 
preliminary injection, such as lighting up of the original site of injection, 
appeared. Subsequent intradermal injections showed the emulsion to be active, 
so that deterioration could hardly have been a factor. 

This failure to elicit evidence of an allergic reaction on the part of the 
patient to emulsion of his own lesions was followed by experiments on guinea- 
pigs, and it was not until later that intradermal injections were taken up. 
While the previous injection of emulsion subcutaneously, and the use of 
autogenous serum therapy, may conceivably obscure the interpretation of the 
results, the results are none the less of interest. 

Experiment 3. — The pityriasis-lesion emulsion, 0.05 c.c, was injected intra- 
dermal^ into the skin of the arm below the deltoid insertion. An equal amount 
of normal-skin emulsion was similarly injected into the skin of the other 
arm. Of the two emulsions, that of normal skin, if any, contained the greater 
amount of suspended material. The course of the reaction was as follows : 

1st Day. — Split-pea-sized, wheal-like papules at both sites. 
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3rd Day. — Well-marked reaction to the patient's own emulsion (pityriasis) : 
shotty red nodule, 8 mm. in diameter, elevated, with central high point, but no 
fluctuation or signs of pustulation. The reaction to the control injection of 
normal-skin emulsion was scarcely visible, barely palpable, and with the areola 
did not exceed 3 mm. in diameter. 

4th Day.— Active nodule exhibiting a slightly translucent center, suggestive 
of fluid. Erythema subsiding. Control negative. 

6th Day and Thereafter. — Involution in progress. Nodule persisted for 
2 weeks or more. A translucent bluish center developed, which disappeared 
without rupture or crusting. 

This reaction, at its height, was as definite as, for example, the usual 
moderately positive luetin reaction. It corresponded well to the papular type 
(Noguchi 1 ), and its development and duration, as well as the obvious difference 
between it and the control of normal-skin emulsion, seem to entitle it to con- 
sideration as evidence of greater reactivity on the part of the patient's skin 
to emulsion of his own lesions. 

Experiment 4. — On the 7th day after the intradermal injections of the pre- 
ceding experiment, a second series of intradermal injections was made — the 
dose being 0.1 c.c. — with psoriatic-lesion emulsion, pityriasis-lesion emulsion, 
normal-skin emulsion, and the serum of the patient. 

2nd Day. — Well-marked reaction to psoriatic emulsion and to patient's own 
emulsion, but practically none to emulsion of normal skin or to patient's serum. 
Rose-red areolae, 12 and 14 mm. in diameter, with hard central nodules. Both 
sites of reaction decidedly sensitive. 

3rd Day. — Nodules more marked and shotty, areolae slightly smaller. Con- 
trols negative. 

4th Day. — Nodules developing translucent centers as in previous experiment. 

5th Day and Thereafter.— The erythema fading rapidly, leaving a dusky 
bluish-red nodule visible for 2 weeks and palpable for longer. 

No lighting up of the previous sites of injection occurred. The response to 
psoriatic emulsion was a surprise, and was fully as distinct as the failure to 
respond to normal skin. At this time the patient's condition was stationary, 
just preceding a severe exacerbation. The skin was fairly clear. The last 
autogenous serum injection had been given 1 month before the first intra- 
dermal test series (Experiment 3). Normal-skin emulsion was apparently 
active in a series on normal skin 12 days after Experiment 4. 

Experiment 5. — In the interval of 27 days from the beginning of Experiment 
4 to that of Experiment 5, the patient had received potassium iodid, 45 gr. 
daily for 1 week, with no effect on the involuting nodules. The condition of 
the skin had undergone a marked change for the worse. Intradermal injections 
were made — dose 0.1 c.c. each — with a new emulsion of normal skin from 
Mr. Kozilek, pityriasis-lesion emulsion, psoriatic-lesion emulsion, and bismuth 
subnitrate, a 20% suspension in olive oil. 

The results of this series seemed to indicate a diminished reactivity of the 
skin. There were no areolae as in previous experiments, and scarcely more 
than palpable nodules, which were well advanced towards involution by the 
3rd day. In so far as a difference was apparent, the psoriatic-lesion emulsion 
failed to give a reaction. The emulsions of normal skin and of the patient's 
skin caused slight reactions, about equal in degree. The bismuth suspension, 
which certainly should have been non-specific, produced a definite reaction 
but slightly less than that observed on normal skin. Judged by the usual 
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criteria, the reactions to skin emulsions were negative. The confirmation of 
the 3rd experiment by the 4th, in view of the fact that the normal-skin emulsion 
appeared from later tests to be active, seems to entitle the result to 
consideration. 

EXPERIMENTS IN PASSIVE SENSITIZATION OF GUINEA-PIGS 

While the studies described were in progress, an effort was made 
to transfer the problem to animals, as suggested by Bruck 6 for psoriasis. 
The technic employed was that of Bruck, 7 Friedberger and Ito, 8 Wolff- 
Eisner, 9 Klausner, 10 and others in the passive sensitization of guinea- 
pigs against tuberculin, iodoform, antipyrin, etc., by the injection of 
the serum of supposedly hypersensitive individuals. One subcutaneous, 
and one intraperitoneal series were undertaken. 

Subcutaneous Series 
Serum injected in the abdomen ; emulsion injected 24 hours later in the 
shaved buttock. 



Guinea-pig 


Serum (5 c.c.) 


Emulsion 


1 


Normal 


Pityriasis-lesion 0.5 c.c. 


2 


Normal 


Normal-skin 0.5 c.c. 


3 


Pityriasis 


Normal-skin 0.5 c.c. 


4 


Pityriasis 


Pityriasis-lesion 0.5 c.c. 


5 


Normal 


Normal-skin 0.5 c.c. 


6 


Normal 


Pityriasis-lesion 0.5 c.c. 


7 


Normal 


Normal serum 5.0 c.c. 


8 


Normal 


Pityriasis-lesion 5.0 c.c. 


9 


Normal 


Normal serum 



No immediate reactions occurred. Guinea-pigs 2 and 4, which had received 
skin and serum from the same individual, developed fever with infiltrates and 
sloughs at the sites of injection of the serum. Guinea-pigs 1 and 2 developed 
infiltrates but no sloughs. One of the serum controls also developed a local 
reaction. The effect in Guinea-pigs 2 and 4, while explainable by the injection 
of serum alone (Arthus and Breton, 11 Volk, 12 and others), so far suggested 
Sellei's "homaesthesia" that it was subsequently re-investigated with further 
controls. 

Intraperitoneal Series 

Guinea-pigs, weighing approximately 500 grams each, were treated in 
accordance with the following schedule, second injections being given 24 hours 
after the first. 



Guinea-pig 


Serum (1 c.c.) 


Emulsion (0.25 c.c.) 


1 


Normal 


Normal-skin 


2 


Normal 


Pityriasis-lesion 


3 


Normal 


Pityriasis-lesion 


4 


Normal 


Normal-skin 


5 


Pityriasis 


Normal serum 


6 


Normal 


Normal serum 


7 


Normal 


Normal-skin 


8 


Normal 


Normal-skin 



Guinea-pig 6 (normal-serum control) died in 48 hours with convulsions 
and a fall of temperature to 92 F. The blood fluid, and the lungs were nega- 

7 Berl. klin. Wchnschr., 1910, 47, pp. 519, 1929. 
s Ztschr. f. Immunitatsf., 1912, 12, p. 241. 
o Dermat. Centralbl., 1907, 10, p. 164. 

10 Munchen. med. Wchnschr., 1910, 57, p. 1451. 

11 Compt. rend. Soc. de biol., 1903, 55, p. 1478. 
« Arch. f. Dermat. u. Syph., 1911, 109, p. 174. 
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tive. Guinea-pig 7 (normal-skin emulsion) died on the 14th day with pro- 
gressive emaciation. Examination negative. While evidencing the toxicity of 
the serum and of the emulsions used, this method afforded no confirmation of 
the previously suggested "homaesthesia" or evidence of skin-serum interaction. 
A later subcutaneous series with fresh normal-skin emulsions, made as part 
of the work with normal skin, showed the reaction previously noted to be 
apparently indistinguishable from that produced by serum alone. 

SUMMARY OF THE RESULTS ON PITYRIASIS LICHENOIDES CHRONICA 

No marked constitutional and local reactions to subcutaneous injec- 
tion of lesion emulsions, such as have been described for psoriasis, 
could be obtained in this case of pityriasis lichenoides chronica (para- 
psoriasis) by similar procedures. 

Scarification tests with skin emulsions were negative. 

Intradermal tests, however, seemed to show during a remission 
a moderate but definite reaction to emulsions of psoriatic and para- 
psoriatic skin lesions, not to normal-skin emulsions. During a subse- 
quent exacerbation of the eruption, the reactivity of the skin to the 
emulsions was apparently greatly diminished, and it had lost its selective 
character. Previous use of autogenous serum, subcutaneous injection 
of patient's skin emulsions, and administration of potassium iodid 
affect the conclusiveness of these findings to an uncertain degree, if 
at all. 

Passive sensitization of guinea-pigs to emulsion of the lesions by 
patient's serum cannot be accomplished by the subcutaneous or the 
intraperitoneal routes. 

No conclusive evidence of interaction, if such exists, between 
blood serum and skin substrate, as represented in the emulsions used, 
could be elicited from the experiments made thus far on guinea-pigs. 

EXPERIMENTS IN PSORIASIS 

Sellei's 4 conclusions were now tested more directly with the avail- 
able psoriatic-lesion emulsion, on 3 psoriatics. 

Case 1. — Girl, aged 22, with guttate and serpiginous psoriasis of 10 months' 
duration, untreated. Received 0.5 ex. of the psoriatic-lesion emulsion sub- 
cutaneously over left scapula. This emulsion was 28 days old, and apparently 
active 2% months later. No reaction followed except some local sensitiveness. 
Repetition of the injection with the same dose 7 days later gave no result 
except slight local sensitiveness. 

Case 2. — Woman, aged 36, with syphilis of 18 years' duration, Wassermann- 
positive. Psoriasis of at least 30 years' duration. Scalp, elbows, and knees 
showed typical patches, extending slightly at the time of observation. Two 
weeks before the experiment, the patient had received one injection of autog- 
enous serum (of hypothetical interest only). 
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Aug. 6. — Normal-skin emulsion, 0.1 c.c, was given intradermally on anterior 
aspect of thigh after alcohol-ether sterilization. 

1st Day. — Central dark-red papule, split-pea-sized, painful. Pale red areola, 
2 cm. in diameter. Patient complained of feeling nauseated, was constipated, 
pulse 100, face flushed. Symptoms discounted since patient was subject to 
similar disturbances from constipation. 

3rd Day. — Nodule more marked. Areola still present but less marked. 
Feeling well. 

7th Day. — Nodule shotty, same size as on 3rd day, bluish-red, with areola 
somewhat smaller than on 3rd day but still well marked. Patient stated that 
since last seen, the papule had become much higher, but had subsided under 
hot compresses used to reduce it and to relieve discomfort. 

The perfectly definite reaction thus produced slowly subsided, the bluish-red 
nodule persisting without an areola for at least 2 weeks more. 

On the 7th day after the first intradermal injection the patient received 
a second intradermal test, coincidently with the giving of a second dose of 
autogenous serum. As noted, the reaction from the previous test was still 
well defined. 

Aug. 13. — The psoriatic-lesion emulsion, 0.1 ex., was given intradermally 
on the anterior aspect of the thigh opposite to that injected in the preceding 
test, and normal-skin emulsion, 0.15 c.c, intradermally, at least 4 inches from 
this injection. The larger dose was accidental, due to sticking of the syringe 
piston. 

1st Day. — At site of the injection of the psoriatic-lesion emulsion, central 
red nodule, areola 2 cm. At that of normal-skin emulsion, nodule slightly 
larger, areola 2.75 cm. No constitutional symptoms. 

3rd Day. — At site of the injection of the psoriatic-lesion emulsion, a rela- 
tively large deep-red central nodule, areola about 3.5 by 4 cm. At that of 
the injection of normal-skin emulsion, a brawny infiltrated slightly raised 
plaque, with angry red center; deep nodular infiltrate of the size of half a 
small hazel nut. Areola 6 cm. in diameter. Extremely sensitive. 

5th Day.. — Both sites showed central infiltrations with papule-formation of 
a purplish-red color suggesting ecchymoses, especially marked for the normal- 
skin emulsion. The purplish nodule proper in this case was now as large as 
a medium-sized pea, and imbedded in a zone of palpable infiltration. Areolae 
almost disappeared. 

7th Day and Thereafter.— The bluish nodules persisted for several weeks, 
developing a faint ring of yellow, suggesting an involuting ecchymosis. 

As compared with that from the previous injection of a normal- 
skin emulsion in equal dose, the reaction produced by the psoriatic- 
lesion emulsion was the more marked. The severity of both these 
reactions and that to the larger dose of normal-skin emulsion should 
be compared with the reactions in the following case in a non- 
syphilitic psoriatic. 

Case 3. — Girl, aged 21, with psoriasis of 7 years' duration, treated with 
x-ray 1 year before. Guttate and serpiginous lesions of wide distribution. No 
intercurrent ailments. Second of 2 autogenous serum injections 3 weeks before 
intradermal tests. 
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Aug. 6. — Psoriatic-lesion emulsion, 0.1 c.c, was given intradermally, on the 
anterior aspect of thigh after alcohol-ether sterilization. Autogenous serum, 
65 c.c, same day, intramuscularly. 

1st Day. — No wheal or areola. Slightly inflamed papule, with shotty infil- 
tration, but nodule no larger than original injection wheal. 

2nd Day. — Stationary. 

7th Day. — Practically disappeared. 

This reaction then was at most only slightly positive and strikingly less 
evident than that in the psoriatic with old syphilis. After a 2 weeks' interval 
the following tests were made. 

Aug. 20. — Psoriatic-lesion emulsion, 0.1 ex., and normal-skin emulsion, 
0.15 c.c, both intradermally as before. 

1st Day. — At site of the injection of the psoriatic-lesion emulsion, a reddish 
nodule with small faint areola 1 cm. in diameter. At that of the injection 
of normal-skin emulsion, a more marked nodule, areola 14 mm. No constitu- 
tional symptoms. 

2nd Day. — For the psoriatic-lesion emulsion, a reddish nodule, practically 
no areola, diameter about 8 mm. For the normal-skin emulsion, well-defined 
central nodule, areola 2.5 cm. 

3rd Day and Thereafter. — The reaction to psoriatic-lesion emulsion fading 
rapidly, scarcely characteristic. That to normal-skin emulsion fairly persistent 
but certainly not strikingly positive. In view of the larger dose the response 
was less than normal, judged from later experiments. 

SUMMARY OF THE RESULTS IN PSORIASIS 

No constitutional reaction or effect on the eruption was observed 
in any of the cases receiving injections. It is of interest here that 
many of Sellei's 4 reactions were obtained only on repeated injections 
and often some time after the initial injection. A 2-weeks' interval 
in one of these cases was without influence on the reaction. 

The local reaction occurred in convincing form only on intradermal 
injection. 

In Case 2 with equal doses of normal-skin and of psoriatic-lesion 
emulsion there seemed to be a somewhat more marked reaction in the 
case of the psoriatic. The difference was slight, less marked than that 
produced by an increase of one-half in dosage. 

No lighting up of the old sites of injection or lesions, or other 
evidence of systemic allergy was observed. 

The most striking observation was that of the marked difference 
between the reactions, under identical conditions, of a psoriatic with 
late syphilis and of one without complications. In the former, intra- 
dermal reactions identical with marked papular luetin reactions, both 
in appearance and duration, were obtained with normal-skin and 
psoriatic-lesion emulsions. In the latter, the reactions to identical 
doses under the same conditions were almost doubtfully positive — 
less positive even than was established by later work as normal for 
the normal-skin emulsion. 
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While the bearing of the last point on the luetin reaction itself 
will be further discussed, this finding deserves consideration as evi- 
dence of the non-specific character of intradermal reactions such as 
the luetin and pallidin reactions in late syphilis. 

EXPERIMENTS WITH EMULSIONS OF NORMAL SKIN 

For this work fresh suspensions of normal skin were prepared 
by the methods previously outlined. Both donors (the author and 
Mr. Vincent Kozilek) were normal individuals with negative histories 
as' regards specific diseases and cutaneous conditions. The pieces 
excised were approximately equal in size (2 by 5 cm. before excision), 
from identical sites on the donors' legs between knee and ankle. The 
blood was expressed by pressure; the fat was scraped off. 

An emulsion of blood clot was prepared to secure a homologous 
protein and ferment suspension other than skin, which might by its 
activity afford a clue to the part played by blood proteins and enzymes 
in the cutaneous reaction. The clot from 12 c.c. of blood was repeat- 
edly washed with physiologic salt solution, centrifugated, dried, and 
prepared in the same way as the emulsions of skin. 

Experiments were now begun to determine the character of the 
local and of the general reaction in those guinea-pigs of the previous 
subcutaneous series which had received serum and skin from the same 
individual. The doses in the series here discussed were proportioned 
on the basis of 1 c.c. serum and % c.c. emulsion per 100 grams' body- 
weight. Large guinea-pigs were used. 

Two guinea-pigs, injected subcutaneously in the abdomen with, in 
the one, 8 c.c. author's serum and 1 c.c. author's skin emulsion ; and 
in the other, 7 c.c. author's serum, and P/s c.c. Kozilek skin emulsion, 
developed sloughs and infiltrates on the abdomen ; but the first guinea- 
pig also had fever, lost weight, and died on the 20th day. The 
somewhat more marked reaction in the first guinea-pig was then con- 
trolled by the following series. 

Guinea-pig First Subcutaneous Injection Second Subcutaneous Injection 

3 Author's serum 5 c.c. in wheal, abdo- Author's serum % c.c. in back 

men 

4 Author's serum 5 c.c. in wheal, abdo- 

men 

5 Author's skin emulsion % c.c. in abdo- 

men 

6 Author's serum 7 c.c. in wheal, back Author's serum % c.c. in abdomen 

7 Author's serum 7 c.c. in wheal, back Author's emulsion % c.c. in abdomen 

8 Author's serum 6 c.c. deep between 

muscles of abdomen 

9 Author's serum 7 c.c. deep between Author's serum % c.c. in back 

muscles of abdomen 

10 Author's skin emulsion % c.c. in wheal. Author's serum 6 c.c. in back 

abdomen 

11 Author's serum 7 c.c. in back 
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The results with this series seemed to justify conclusions as fol- 
lows: 1. Sloughs and fever can develop in guinea-pigs as a result of 
the injection of serum alone when this is injected subcutaneously in 
the abdomen (Guinea-pig 4). 2. Deep injection of the serum, even 
in the abdomen, tends to prevent the development of sloughs and 
fever. 3. Subcutaneous injection of the serum into the back make a 
slough less likely, altho not absolutely preventing it (Guinea- 
pig 9). 4. In guinea-pigs in which local reaction to the preliminary 
injection of serum has been avoided, no further distinctive reaction 
can be elicited by the subsequent injection of skin emulsion. 5. Pre- 
liminary injection of skin emulsion, followed by that of serum, gives 
no distinctive result. 6. The intradermal injection of emulsion in 
doses approximating 1 c.c, gives rise in the course of 2 or 3 days to 
a small circumscribed non-inflammatory infiltrate, which shrinks to a 
pea-sized shotty nodule that may persist for several weeks. No con- 
stitutional symptoms were observed. 

These results are comparable to those reported by Arthus and 
Breton 11 in the case of rabbits sensitized to horse serum. From 
these results and from the results of the preceding experiments with 
guinea-pigs the author feels reasonably convinced that the reactions 
observed in the subcutaneous series were not due to an antigen-ambo- 
ceptor reaction in the guinea-pig between skin emulsion and serum, 
but to the serum alone. Sellei's 4 views, therefore, are scarcely sus- 
ceptible of demonstration on animals, at least by the methods used. 

An incidental impression gained in the course of these experiments 
is in accord with that of Volk, 12 who in a critique of the work of 
Bruck, 7 Klausner, 10 and others on passively transmitted sensitization, 
called attention to the essentially gross character of the method. A 
large margin of experimental error must be allowed where the injury 
of an initial injection of a toxic substance such as foreign serum is 
followed by the insult of a second toxic injection. It would seem that 
only an immediate and striking reaction with typical 'findings deserves 
consideration, and that misinterpretations follow the attempt to con- 
strue nondescript later symptoms and even ultimate fatal issues. 

EXPERIMENTS ON NORMAL SKIN WITH SKIN EMULSIONS 

These experiments were a direct investigation of Sellei's 5 "homaes- 
thesia" — that is, the production of a more marked cutaneous reaction 
by an individual's own skin emulsion than by that from another per- 
son. Normal-skin emulsions (the older emulsion of the author's skin, 
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a fresh skin emulsion, and the Kozilek skin emulsion) and blood-clot 
emulsion, were employed, as well as fresh serum from new donors. 

Experiment 1. — Intradermal injections, after alcohol-ether sterilization, of 
normal-skin emulsions (Kozilek's and the author's), 7.5 cm. apart, on the 
outer side of Kozilek's arm below the deltoid. Dose 0.1 c.c. of each. In 24 hours 
well-marked nodules had developed, and the areolae had reached diameters of 
4.5 cm. The active inflammatory symptoms then began to subside, leaving 
palpable red nodules of split-pea size, which remained active for more than 
a week and then gradually faded, without any hemorrhagic changes. The two 
reactions were practically identical, the slight difference in favor of Kozilek's 
skin emulsion in the early stages being due to a slightly larger dose. 

Experiment 2. — Repetition of Experiment 1 on the author's arm, doses 
0.1 c.c. of author's skin emulsion and 0.15 c.c. of Kozilek's skin emulsion. Sen- 
sitiveness developed about 10 hours after injection, with annular zones of 
erythema about the developing indurations. The reaction to Kozilek's skin 
emulsion was the more marked ; within 36 hours this emulsion produced a con- 
siderable edema with a large areola (4 by 6 cm.) and considerable lameness 
and sensitiveness. The areola subsided leaving a well-marked shotty red 
nodule, still prominent on the 6th day (size of a split pea) but fading there- 
after, altho palpable and visible as a shotty papule for at least 10 days more. 
The reaction to the homologous emulsion in smaller dose, while definite, was 
much less marked, and by the 6th day had practically disappeared, leaving 
a slight purplish induration. 

Experiment 3. — In this experiment a comparison of the reactions to skin 
emulsion and to blood proteins was made, and a comparison of the reactions 
to intradermal and to deep subcutaneous injection. The experiment was begun 
4 days after Experiment 2. Injections were made intradermally in the right 
arm of the author, of his own skin emulsion, of Kozilek's serum, of blood 
emulsion, of normal-skin emulsion, of Kozilek's skin emulsion, and of his own 
serum. The same injections were made in the subcutaneous tissues of the 
author's left arm. Neither serum control reacted. On intradermal injection 
the reaction to the blood emulsion was of shorter duration and the papule- 
formation less distinctive than was the reaction to the skin emulsions. Sen- 
sitiveness was less marked. Kozilek's, and the old normal-skin emulsion pro- 
duced nodules which are still persistent, tho no longer inflammatory, 8 weeks 
after injection. The immediate symptoms in both were marked. The author's 
skin emulsion, injected higher on the arm where the skin was thicker and less 
mobile, produced a less striking, but persistent, reaction. The deep sub- 
cutaneous injection produced reactions which were less distinctive clinically, 
but which nevertheless resulted in the slow development of deep infiltrations. 

Experiment 4.— A repetition of the intradermal injections of the preceding 
experiment, Kozilek's arm being used. The serum controls were discarded. 
The experiment was made 19 days after Kozilek's first and only injection of 
emulsion. 

3rd Day. — Two conspicuous reactions to Kozilek's skin emulsion and to the 
blood emulsion. 

5th Day. — The reactions to the blood emulsion and to the two normal-skin 
emulsions (both from the author) had largely subsided. The reaction to 
Kozilek's skin emulsion had become the characteristic red nodule. 

10th Day.— All the reactions were palpable, but otherwise practically 
negative. 
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It was noted that the inflammatory reaction about the sites of the injection 
of blood emulsions corresponded in each case exactly to the bluish zone of 
diffusion of the injected material. This was suggestive of the circumscribed 
character of the field of reaction in all the foregoing injections. 

Experiment 5. — A portion of Kozilek's normal-skin emulsion was centri- 
fugated at 3000 revolutions for 30 minutes, and the supernatant, slightly 
opalescent fluid injected intradermally, with normal-skin emulsions (the 
author's and Kozilek's), dose 0.1 c.c, into sites on the upper arm of a per- 
son who had received no previous injections. The fluid from the centrifugated 
emulsion caused no reaction. The normal-skin emulsions (Kozilek's and 
author's) produced reactions of the usual papular type, the former being the 
more marked. 

5th Day. — The inflammatory areola on the site of the injection of Kozilek's 
emulsion was still well defined, the nodule shotty, 5 mm. in diameter. 

7th Day. — This papule had begun to scale ; the areola became dusky. 

10th Day. — It was a slightly elevated scaling papule. The reaction to the 
author's normal-skin emulsion had practically disappeared, leaving a bluish spot. 

A gradual decrease in the efficiency of the emulsions was noted, apparently 
as a result of the deposition of suspended material on the sides of the bottles, 
which could not be dislodged by shaking. 

In order to ascertain whether the normal-skin emulsions contained 
anything capable of fixing complement in a hemolytic cycle, a 
complement-fixation test with guinea-pig complement, rabbit ambo- 
ceptor, and sheep corpuscles was made, with negative results. 

SUMMARY OF EXPERIMENTS WITH EMULSIONS OF NORMAL SKIN 

Normal skin reacts to intradermal injection of emulsions of skin 
by a local inflammatory reaction, followed by the development of a 
more or less persistent papular, or nodular, infiltrate at the site of 
injection. This reaction is comparable to the papular type of the luetin 
reaction (Noguchi), and a positive reaction may be judged by the 
same criteria as a positive reaction in the case of luetin. 

The reactions show considerable variation, dependent probably on 
dose and depth of injection, and a possible difference in skin reac- 
tivity in different individuals. 

No constant specific character could be established in normal per- 
sons for the response toward their own, as compared with that to 
others' skin emulsions, nor was there any evidence confirmatory of 
Sellei's 5 "homaesthesia" — which was so definite that experimental 
error in the form of slight differences in dose, concentration of emul- 
sions, depth of injection, and other technical details, could be 
eliminated. 

Quantitative results should only be based on standardized 
emulsions. 
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A suspension of proteins, etc., obtained from blood clot gave rise 
to a definite, but slightly more transient, reaction. 

The fluid in which the protein suspension is made, as obtained by 
centrifugation, was inactive. The reaction apparently is produced, 
therefore, by the solid constituents. While this paper was in prepara- 
tion, the author used the remainder of Kozilek's emulsion to test the 
activity of boiled emulsion. Three minutes' boiling darkened the color 
and destroyed the homogeneity of the suspension. Altho there was 
some difficulty in getting precipitate through the needle without an 
undue proportion of fluid, a reaction was produced which showed a 
small, but distinct, papule 5 mm. in diameter, slightly scaling on the 
6th day. The initial reaction gave an areola 2.5 cm. in diameter. A 
single attempt with a deteriorated emulsion is hardly conclusive, but 
with due allowance the result seems suggestive. 

The emulsion apparently possessed no antigenic properties in a 
hemolytic complement-fixation cycle. 

There were no evidences of so-called active anaphylaxis to the 
proteins of the emulsion, such as constitutional symptoms, or lighting 
up of previous sites of injection on second injections (at intervals of 
from 4 to 19 days). 

The attempt passively to sensitize guinea-pigs to emulsions of skin 
by means of serum from the donor of the emulsion or from another 
person, was unsuccessful by subcutaneous and intraperitoneal routes. 



